###### Learning Point of the Article:

The ganglion cysts arising from the Hoffa's fat pad of the knee are an uncommon cause of knee pain and a surgical wide excision of the lesion is curative.

Introduction {#sec1-1}
============

The ganglion cysts are benign fluid-filled sacs, which are usually small in size and are most commonly seen around the wrist, hand, and foot but are rarely seen around the elbow \[[@ref1]\] and knee as well. They often arise from a tendon sheath or a joint capsule. Their origin from the fat pad of the knee is rare. The ganglion cysts around the knee joint may be classified as (a) intra-articular or extra-articular and (b) soft tissue, periosteal, and intra-osseous ganglion cysts depending on the site of origin. Several studies have described intra-articular ganglion cysts in detail; however, extra-articular soft-tissue ganglion cysts have been reported sparingly. Extra-articular ganglion cysts usually appear as uni- or multi-septate cysts on magnetic resonance imaging (MRI). The infrapatellar Hoffa's fat pad (HFP) is intracapsular, but anextrasynovial structure can be affected by a variety of pathological conditions such as lipoma, hemangioma, synovial chondromatosis, localized pigmented villonodularsynovitis (PVNS) \[[@ref2]\], ganglion cyst, osteochondroma, and chondrosarcoma \[[@ref3], [@ref4]\]. Even though the exact function of HFP is not known yet, the involvement of HFP in a variety of tumors and tumor-like conditions has significant clinical implications. We report a rare case of giant ganglion cyst arising from lateral HFP.

Case Report {#sec1-2}
===========

A 59-year-old male patient presented with a 3-year history of swelling of the left knee, with occasional pain. It was gradual in onset and was progressively increasing in size. There was no history of trauma or any constitutional symptoms. There was an apparent swelling (10 cm ×5 cm in size) around the anterolateral aspect of the knee joint ([Fig. 1](#F1){ref-type="fig"}). It was cystic, firm in consistency, non-tender, and not fixed to the overlying skin. The knee had pain-free full range of motion. The plain radiographs were normal. A MRI scan revealed a multilobular, complex cystic lesion of the size of 22 mm × 27 mm × 41mm in the lateral HFP, which was hypointense on T1-weighted and hyperintense on T2-weighted images ([Fig. 2](#F2){ref-type="fig"} and [3](#F3){ref-type="fig"}), without any connection with the lateral meniscus. There was no other intraarticular pathology noticed on the MRI scan.

![Clinical picture showing a large swelling on the anterolateral aspect of the left knee.](JOCR-9-36-g001){#F1}

![T1-weighted sagittal images of the knee, showing a complex cystic swelling arising from the lateral Hoffa's fat pad.](JOCR-9-36-g002){#F2}

![T2-weighted sagittal images of the knee, showing a complex cystic swelling arising from the lateral Hoffa's fat pad.](JOCR-9-36-g003){#F3}

This lesion was excised in toto, through an anterolateral incision. A large multilobulated cystic lesion was found coming from lateral HFP through the patellar retinaculum to the subcutaneous tissue ([Fig. 4](#F4){ref-type="fig"}). It was 6 cm × 3 cm in size ([Fig. 5](#F5){ref-type="fig"}). After complete resection of the cyst, the retinaculum was repaired, and the wound was closed in layers. Histopathological examination of the excised mass showed gelatinous mucoid material and a cystic area filled with clear fluid. The cyst wall was made up of fibrocollagenous tissue and lacking any epithelial lining. Large areas of myxoid degeneration, few tiny blood vessels, and scattered lymphocytic infiltrate were observed in the wall of the cyst. These features were consistent with a diagnosis of a ganglion cyst. At 6-month follow-up, there was no sign of recurrence of this swelling, and the patient was asymptomatic with a full range of knee motion.

![Intraoperative picture showing complex, multilobulated soft-tissue mass arising from the lateral Hoffa's fat pad.](JOCR-9-36-g004){#F4}

![A large excised ganglion cyst.](JOCR-9-36-g005){#F5}

Discussion {#sec1-3}
==========

The infrapatellar fat pad (IFP) is also known as HFP. These are intracapsular, but extra synovial structures fill the anterior compartment of the knee. These are richly vascularized and innervated structures. The exact function of these HFP is not known. However, some studies have indicated that these may play a role in the biomechanics of the knee or act as a store for reparative cells after the injury. The HPF of the knee may be affected by a variety of tumors and tumor-like conditions \[[@ref5]\]. These include ganglion, localized PVNS, parameniscal cyst, synovial cyst, and chondroma. The differential diagnosis of these similar-looking lesions may be difficult ([Table 1](#T1){ref-type="table"}), and hence awareness about these entities is crucial in making a right and prompt diagnosis.

It seems that HFP has some peculiar characteristics by which a variety of pathology such as a ganglionic cyst, hemangioma, villonodular synovitis, and chondroma can develop from it. This characteristic feature of the HPF can be attributed to the presence of multipotent stem cells, which can differentiate into other cells such as osteoblasts, chondrocytes, and adipocytes under appropriate conditions in the knee joint. Recently, such cells have been identified in various tissues in the adults (e.g., skin, subcutaneous fat, muscle, and bone marrow). Wickham et al. noted that the cells isolated from the fat pad stroma are different from bone marrow-derived mesenchymal stem cells \[[@ref6]\]. Using defined culture conditions, they could induce fat pad-derived stromal cells to differentiate cells with the following phenotypic characteristics: (1) chondrocytes to synthesize cartilage matrix molecules; (2) adipocytes to produce lipid vacuoles and leptin; or (3) osteoblasts to form mineralized tissue. These authors thus supported the hypothesis that multipotent stromal cells are present in many connective tissues and the fat pad may prove to be a potential source of progenitor cells for musculoskeletal tissue engineering.

A variety of benign tumors have been reported to originate from the HFP. These could of synovial or nonsynovial in origin ([Table 1](#T1){ref-type="table"}). The synovial pathology may be PVNS, synovial osteochondromatosis ([Fig. 6](#F6){ref-type="fig"}), and synovial hemangioma \[[@ref7]\]. The nonsynovial pathology includes ganglion cyst, paramensical cysts, andchondroma. The ganglion cysts are benign and contain a highly viscous fluid within a cavity, which is composed of a dense fibrous connective tissue but lacks a synovial lining. These ganglionic cysts may be unilocular or multilocular, round, or lobular. However, communication between ganglia and adjacent joints is uncommon. Ganglia can produce pain and swelling, but they are usually asymptomatic; when symptomatic they may require drainage or excision. A ganglion cyst in the knee joint often arises from the cruciate ligaments, but rarely from the HFP. Only a few case reports of the ganglionic cysts arising from HFP have been reported \[[@ref8], [@ref9]\]. These cysts are often reported in younger- or middle-aged people, with the presentation of anterior knee pain and swelling around the anteromedial or anterolateral aspect of the knee joint. There may be some restriction of movement and locking of the knee. An MRI is the most useful modality for the diagnosis of ganglion cysts. MRI shows hypointense signals on T1-weighted and hyperintense signals on T2-weighted images \[[@ref10]\].

###### 

Differential diagnosis of the swelling in the anterior knee joint

![](JOCR-9-36-g006)

![Histomicrograph showing gelatinous mucoid material and a cystic area filled with clear fluid. The cyst wall is made up of fibrocollagenous tissue and large areas of myxoid degeneration, few tiny blood vessels, and scattered lymphocytic infiltrate are seen in the wall of the cyst.](JOCR-9-36-g007){#F6}

The management of symptomatic ganglion cysts arising from HFP is surgical. An aspiration of the cyst is associated with recurrence, as also reported by Bisicchia and Savarese after ultrasound-guided aspiration of an IFP cysts \[[@ref11]\]. Surgical excision of these ganglion cyst could be done arthroscopically or by an open technique. If the ganglion cysts are arising from IFP, it may be difficult to reach the cyst arthroscopically, although Yang et al. reported an endoscopic resection of a ganglion cyst in an IFP extending into the subcutaneous layer \[[@ref12]\]. When the ganglion cyst increases in size, it may perforate the patellar retinaculum and extend into the subcutaneous tissue, like in our case. In such cases, arthroscopic excision of the cyst may lead to an incomplete resection and recurrence, as also reported by Saha et al. \[[@ref13]\]. We, therefore, preferred an open excision of this cyst. Nikolopoulos et al.also recommended that when there is a large ganglion, it should be resected by an open technique \[[@ref14]\]. Ghate et al. observed that there is no report in the literature on recurrence following open resection \[[@ref15]\].

Conclusion {#sec1-4}
==========

Cysts and cystic-appearing lesions around the knee are not uncommon, but a ganglion cyst arising from HFP is rare. The presence of multipotent cells in the HFP may be responsible for producing a variety of cyst and cyst-like tumors around the anterior aspect of the knee joint. These lesions are usually asymptomatic and are often either not diagnosed or misdiagnosed as meniscal or ligamentous lesions of the knee joint. Awareness about the different swellings arising from the anterior knee joint must be present among the clinician to reach to prompt and accurate diagnosis. A diagnosis of a ganglion cyst can be easily made clinically if it is large. An MRI is the best imaging modality for the diagnosis of these cysts and cysts-like lesions around the knee. We recommend that the smaller intra-articular lesions can be resected arthroscopically, but larger lesions, with extraarticular extension, are best treated by open resection to avoid incomplete excision and recurrence.

###### Clinical Message

Ganglion cyst arising from HFP is a rare entity that can be diagnosed easily on MRI, and larger lesions, with extraarticular extension, are best treated by open resection to avoid incomplete excision and recurrence.
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